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^->^: 1/E 



P5962 

im^^n^m] cosk s/u 

[MM^-^] 000002288 

Vfm-^mm^\ ossosi 
mi-^^m 21.000R 

{miOt'^\ mmm i 

IW^] 1 



toSE#2 004-3052 0 12 



#112 003-131406 



^-v: 1/ 



im<o^m CMP •:fu^7.Mmmu]^v'^fii:M\'>fzmmiim 

i=-#2 0-8 0 nm<7)^H<7)*i^?gr?9fSfl8LOS*tc*o*v>T 1 5SS%Jii±^^ 

im-Mm 2 ] Htriea^jTi^ 2 5 r tt is^i^isc p k b 3 Jii±. 9 
iikTomm^^M-^^^ n . ffif®r^oM*n*o\^-c 0.01 mM%iik±^^ $ a 

iHiJ&*-C*^«|^:S 1 - 3 <^^tL3&^iB«0CMP yn-b;^M?5Far0to 

c M p y n -t ;^ mmmWLo 
[0001] 

xmmzi3\^>x m^^^hfi^ CMP 'fu^:^MwmMi^mt^o 
[0002] 



tBliE#2 004-3052012 



Wm2 003-13140 6 



: 



^j:^. CMP tu. r^^4 ^^^^^-<Dmmi,zfm^fifz^'^^-y<D^mt:M 

J ^ \ iJtV^MiO' hemical Mechanical Planar i 
z a t i 0 n) ^^l^i"^o 
[0 0 0 3] 

#^2001-5735 3-^^€ 
[0 0 04] 

p°p^;&^±365 <b v» t v> ^ Pnl® ; i^^^-M 7 - :^#M^^tt^J t WH^t i: <^ 2 ?K iSr 
10 0 0 5] 



mm!^2 004-305201 



i!f^2 003-131406 



^-9: 3/ 



[0 0 0 61 

^iih^lb . «Fi L < 3 0-70 nm(Dim<r>m- 

^mmU<OMMK&-^\'^X 1 0*i%m±^^$n^ ^ (DXh ^ ^ L < 

^> <9-e*><i)o Si=-S2 0-8 0 nm(r>mmnn=?-i)mmu<DmA\:-^^ 

mx^^o ^^tf^U-^t'i^M^WSiSt t-r{±. Mx.{i\ MATE 
C APPLIED SCIENCEStt«S^«S^SCHDF-2 0 0 

o^«rfflv»-csij^-e#;5>o 

(CHDF-2 0 0 0 4:ffiv^fcJ|&^(^?ll5^:J^*) 
SlJjt1-^1ti^?^«-^t>^Jfe7K-ei 0-2 0^t'«L0. 5 5i5'n>(7)7'f 
;v ^ - T'M t > ^ 1 m 1 V ^ n V V > vT'^i5:^:9•5^pS!l^^m t^ftX L /zfi, 
E^I3 5 0 0 p s i > siLjgl. 4m l/:S-e^^e7V-3!77AOit"£'#S;$-fr 
fii=-«:^fil$-»i:> StS2 2 0 nmOUV-r-f ri^^~S-ffiv^igr^#2Stt>mJt^iI 

[0 0 0 71 

i}^x^ho m.x^-mx±^mLx^ i.\i^o 

miE#2 004-3052012 



003-131406 



^-y; 4/ 



*»*i:fr{±. J-*>vM5^*. -i7i/^>':^B|3|&*. e^;i-W3^*, 
[0 0 0 81 

7i-A Kv;l/3-T) ^ ; i?<bT;i/5::^'>A(^^'g'lC{±, a-, 5-, 

^ttB^a^^ :5ltm'i:>5::^^^<^^»<7)^;a<bS^<^Jt'^(4> «-> i8-, 

[0 0 0 9] 

WS#^#i:LT(i. ^tL<(il~2 5 0 nm(^Si^#^ ^o^jO-e* I9 , 
2 0-1 0 OnmOTO^i^#^^t'?>^)<^T'*>'&o -g-O^'t?, ±|B(^^^e7 
';-i£l3J:-S®^#2 0-8 0 nmO|EH<^fe^^lrW0Tfi[<^*»t;*^'v^T 1 5 
Mm%]^^±^^i-^^ti!)^'Z^X^:ho J^^#2 0-8 0 nm<7)^ao^^=£-W 
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^-y : 5/ 



rm^i-^ ismmif hti^ibK ztih (Difmiz c: fi t> "b 

[0 0 1 01 
[0 0 11] 

m^Km^^^XO. 0 1-1 0M%^W'tS^><7)-C^i)o «t IjSf^ L< {ipK 
b ;&S3 m±> 7 JillT<^:^*^%® 5:W«?i£omilc*o*v>T±|B:t^^-t * ^) <0 
T'$) ^ . L < p K b 75^3 6 J':iT<7):^^tttJS*W®?SoSl:lc 

[0 0 12] 

7yX'^;HksKV 7^ S4a7:^^::^'i7 A:^, 7 5 / 7;i'3 ^O^fifeCD 



tBIE#2 004-3052012 



#^2 0 0 3-1 3 1 4 0 6 



: 



7 1 >-/)^mif hti^o 

[0013] 

(i) mimr^ym (^i^m-is. tmrnm-?, ^i-^e o~5oo 

) ; 

0)7 ^ y 1 m<om^m7 ? z^m ; 

)],7^ym ^ ^W^2-\2<!^V7)\^^)V7\y {.V'fu\i}\^7%y. v^v 
'fuM)\/7\y^ vyf-)i^7^y^ v^vf^)V7^y^ V'fu}d}V7y^=-^ 
Vut^"^^ K> 'J ^ y -fu \^ )U7 ye-^ h'ut^'f^ > 
^^1^3 -16<DW 7)^^)l^7 ^y ( h U J^f-;i^7 ^ y. h U -fu tf;l/T 5 y 

-500 ) ; • 

Mx.(f, ^m^2-6<D7)u^uy97iy {j:.^uyi^7 ^y. 
yi;7^y. j^i-py'J7^y. -r h7P«^^^^vT5 ^+-9-^f-k> 

f 

[0 0 14] 

(3)(2)<o.7;v^;v i^m^l-^) Xiili Kn^v7;i/^;u (^^|^2~4) fim 
(v7;v^;l' i^mWl-S) 7 5>'yntf;l/7 5>'s N, N'-i^^^;v^ 
^■9-yf-lx>vT5 7^ /•xf-;i/Jc^y-;^7^ 2, 5-v^^;i^^^ 

^?-^^p>v7^>, >f-;w-f5/ifxyoe;i<'7 5;^^] ; 

®^^mmm7^ym im^m-is) {^i^')uy97^y. fYy^u)^ 

[0 0 15] 

(ii) mm:^'V7^y im^i-i 5. ^0^*^2-3) ; 

1, 3->^7^y v^n^^-^-:/, -i v:^uyi;7^y^ pf>-t>>^7^>, 

HiiE#2 0 0 4-3 0 5 2 0 1 2 



#^2003-131406 



^-i^ : 7/ 



4, 4'->^^>vv^'n^i|r-9->vr^ >^ ; 

(iii) mmm^t'vr<> (j^^^4~i 5. ; 

l£^yP>. N-7 5 y J^^;^tf^7v^>^ 1, 4 ->^T5 y '7 
1, 4-kr>5. (2-75y-2-p<f-;vynii°;l/) [3, 9- 

t'x (3-T5yyntr;W -2, 4. 8, 1 0-T hvt+-9-;^t:a [5, 5 

[0 0 16] 

^Jx.{f, ^tt^^#;^*°';T^>. 'pijx.tfi, 2-. 1, 3-wi, 4-7 

x-V>vr^:^. 2, 4'-S.t>*4, 4 ' -v7a:^;vy ^'^vr^V^ iJ'^V 

5>'>^7x-;i/^;i/.i^>, ^:/^/v^>, f^tv^7-V>> tT;^ (3, 4->^75 
y7x^;v) 2, 6 - v7^ / m-75 y^>v;V7^ > 

, h 'j 7x-;V^ iJ' ^-4, 4', 4" - h V75 ■^7^^>'v75 > ; 

^*^7;v+;i/* (Mx.{fp<^;^^ f;K n-:Rt>'i -7^0^;^ 7*^;i^ 

^<^R^^l~4 07;W^Jl'») 5:^t-&7^#M'-K'J7^>'. 'B3|x:{f2, 4-:te 
P7^y. 4, 4 '-'77 5 7-3, 3 ' - vp( f-;i'>^7 x-;i'^ ^ 4, 4 

' -tf;^ (o- h;i"f v>) , '77^v'v'>. v'75 y V h 1, 
3-v^^^;v-2, 4-97^y^y^>. 1, ^-V:^^}v-2, ^-vr^ 
y^y^z>^ 1, 3-v;<f-;v-2, 6 -v7 5 y^>-tf i, 4-vJ^f-;i' 
-2, 5-v7 5y^>-t*>, 1, 4-v^'f V7'ni^;l.-2, 5-v75y^> 
1, 4-v7*f-;V'-2, 5-V75 y^>•fe*>^ 2, 4-v75y^v^ 
1. 3, 5-h'Ji^;i^-2, A-'J7X^^>^y^ 1, 3, 
'f 7yni:f;V-2, A-Vr^J^y-^y^ l-p(^;V-3, 5-i^xf-;i/-2 
, 4-y7 5y^>^f:^. l-pif-;V-3, 5-i?xf-;V-2, 6-v^7^y^ 

^^-if^, 2, 3-v7f-;v-i, 4-v7 5y>:^7^5'^>'. 2, e-v'y^;!/- 
1, b-vr^y-fy^vy, 2, 6--:^^ y7°ne;u- 1, 5-v7$/:)-7 

^V-^, 2, 6-v7'f-;v-l, 5-v75yf-7^^>', 3, 3', 5, 5' 



liill#2 004-3052012 
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^-v^: 8/ 



3, 3 ',.5, 5 ' -r h 7 'f V T^D tf;i'^ V v v 
>> 3, 3', 5, 5 ' --r h9P«^^V-4, 4 ' -i?T^ /'77i-;W^ ^ > 
> 3, 3', 5. 5 ' -T h9xf-^l'-4, 4 ' -yr^y v^7i-;W;)i^>> 
3, 3', 5, 5 ' h 7^ V7'nt:;i/-4, 4 ' - v7 ^ ^ v7 iJ' 
3, 3', 5, 5 ' --r h v-/^;i^-4, 4 ' - vT^ / v7 j^^;Wp< ^ > 
, 3, 5-vJ^^;W-3 ' -^^;i^-2 ' , 4-i^T5y v7i-;V^^:^. 3 
, S-v^'T v/nfcf;v-3 ' -^f-;i'-2 ' , 4 -^7 5 / ^ >^ 

3, 3 ' 2 ' ->^7 5 yi^7x-;Wp(^:x, 4, 4'-v7 5 
y-3, 3 ' -v^^^;Vi^'7j:.-;V^i5'>'. 3, 3', 5, 5'-Th7i^;i/ 
-4, 4 ' -v7^/^>y7aLy>, 3, 3', 5, 5 ' —TYy^V^uid 
)V-A, A' -Vr^y^yV7^jy^ 3, 3', 5, 5'-rh7X^;V- 

4, 4 ' -v7 5y v7:i^-;i/a:-r;K 3, 3', 5, 5 ' -x > 7 V^n 
}£)V-4, 4 ' -v^7^ y y7i::^;l/X;V.t:>, C:ti^<7)^ft#OS^<7)#j^O 

iS-a-tf ; 

[0 0 17] 

^vl^(7)7;i'3 4rv*; -hn*^) Sr^tt'S^^;^*''; 7^ Mxtf^^V 
0 -^5^007^'; >^ 4 -:J'Dn-o-7x^V>'>^75 2-^5^0 
;V-1, 4 -7x:::^l/:x>^7 5 3 -7 ^ ^ - 4 - n n 7^ V 4-^x2 
^-1, 3 -7x-U':/vf7^ 2, 5-v^^n;i/-l, 4-7x-W>v7 

3-7x-V':^v'75 3 -'7^ h^v- 4 -7^ y 
7^';>;4, 4'-v75/-3, 3'-vV^;V-5, 5'-v"/n^->f 
7x-;i'^^>', 3, 3 ' -vi^nn^>vv>, 3, 3'-vVh+v^>>^ 

e;^ (4-7^y-3-^007i::^;i') t + v (4-7^/- 
2-^uuyjL=.)V) 7'^y^•>, if;^ (4 y _ 2 nn7xJi;i') 

tfT. (4-75y-3-P« h*i^7x-;V) 7*:!&V, }£7> (4-7^^7 
x-;v) a;v7^ h\ ex (4-75/7x-;i') f-jv^j h\ y£7s (4-75 y 

7x:^;l/) -feV-K. IfT. (4-75 7-3-^ h4^v7x^;i.) v7>;i/7^F 
, 4, 4'-^-^lx>lfX (2-3-K7-U>). 4. 4'-^f-U>tr7. ( 
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^-v : 9/ 



7x-;vp<^:^, I - ;i 'f-)v- 2 - j^'f-jvr ^ y - 4 -7 ^ ^ ^>^> ; 

[00181 

(v) ^UT5 K5j?U75> ; 

(^-fv-^^) ^iifijco (mi ^>'^^'9 1 ~2^T^ y*>()^^2 
^JU(D) U T ^ ^li (ftl*^ 2-7 <0±|a7 V > V 7 ^ > , t°V7)V^ 
U>y^V7^ym t<D^^KXy)nhfi^^V7^VyHV7^> (.mf^^^ 

*2 0 0-1, 0 0 0) ^; 

[0 0 19] 

(vi) .-^°yx-T-;V'i^';75 > (75y*m;0t L<{i2~7) ; 
;KUJ^-T;vjJ<U;r-;t' {OHm;}if*L<(i2~7) o>'7yif-;HI:tf<o 

7|cm<k# (^5^*2 3 0-1, 0 0 0)^; 

(vii) x;}?^v#tlD.^ij7^ > ; 

x.i.-^v'fb^t^ [M2 0 0 1 -4 0 3 3 l-^<Z:^i2m(7)±ie4^°i;x.is°dr-9-^ 
K (Bl) RV^^yj:-^'^-^^^ (b) ) 1*;1/S:jHV7^ (±fB7;l'+V' 
>'J7^y^ :^'')7)^^Uy^V7 5.>m Kl'-S O^Him-^'thCitKX 
^xnhfihJ^^s^'yH1Sa^'}7^> (^*:2 3 0~1, 0 0 0)^; 
[0 0 2 0] 

(viii) v7/x^;Hk5}<V 75 > : 7^ Unx h 75 (±1211 
mmt° U 7 ^ t <^#WfDtc J:0#^tL^v7 / x^Mk^K 7 5 If 
;^->7/if-;l'i^xf-^;/hV75>^ (tJ5'^fi2 3 0-6 0 6) ^: 

(ix) -e-o#(^>^';7 5 ^'fb-a-* ; 

(i)v^K9v>a (fcK7'>*>. *y7;v^;i/ (;^mmi~5) tK7v>^) ; 
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^-v : 10/ 



7 ^ )mP K 7 V y V^<D^m^ 10-40 o^^mWi V yV',) ; 

lO 0 2 1] 

(x) 7^':^>'liOS4«5tT>'^-'!7AJ^ 

®Mf{ll^3-3 0X{i-etiJil±O'f ^^VU-'^A ; 

l,2,3-hUp«f-;V-^^i5^V';-«j7A, 1, 2. 3, 4-r 
V'V-'i^A, 1.3,4-hU^'^;i'-2-xf^;i/^^^V'';-'^?A, 1,3--^ 
y'^;V-2, 4-9:^.^)1^4 5 ^^U-'^A, 1. 2-vp?f-;V-3. 4-v^J:.^ 
;V^^^VV-'>A, 1, 2-v^^;l/-3-J^^;V'f ^ ^^V'U-'^A, 1-i 
f-;j/-3-^^;v^ 5 ^Vi;^«i7A^ l -pt^;!/- 3 ^ r^/V^^M. 
X 1.2,3,4-r h9x^;V/f ^a^yvr-iJ^A, 1 , 2 , 3 - h U x^;u^ ^ ^ 

>/u-.>A, 4-vTy-i,2,3-h';^^;V"f^^yv-'^A. 

pf^;v-i, 3 -v^f-;v^ 5 rvv-'^A, 4-T-fe^;v- 1, 2, 3- h'j ^ 
^ ^yij^'i^A, 3-T-fef-;v^f-;v- 1, 2 -yp^f-^iz-Y ^ ^v'Vx.^ 
A, 4-p«f^;v*;i'5j?+v^f-;i/-i,2,3-hu>^;i''r^rV';x.>A, 3 
-^h^'>-i, 2-5^*^f-;^'f 5 ^V';x«i;A, 4-5^;v^;i'- 1, 2, 3- 
^ u ^^;V'f 5 ^v*'j ^^^-^^a, 4-*;i'^;i/-i, 2 5 yvv^-^ 
A, 3-t: Kn:^vxf-;u-i, 2, 3 - h V p«^;l/'f ^ --^ A, 3-t 
Kn^vx^jV- 1 , 2 ^ A# ; 

[0 0 2 2] 

(^mmWiS -30 X{i'?-tiM±o-f ^ r^/V ^ A ; 

1, 3-i^^^}P4 ^rv^V^A, l-x^;V-3-^f-;Vxf = ^V'i;.^A, 
l-^^;w-3-x^;i/^5^VV'J?A, 1, 2, 3 - b U ^ -i^ 

miE#2 0 0 4-3 0 5 2 0 1 2 
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A, 1, 2,3,4— fhyji^)l4 ir^/V^^. 1 , 3 - 2 -Jc^f^ 

1, 2-v*p«^;V'-3-J^^;v-Y5^yV't7A, 

-3-^f-)Vy(5.VyV^A, l-:if-)V-3-JL^}V^ 1, 2 

, 3 - h >;xf-;i/^ 5 rv'ij ^A, 1, 2,3,4-r hyJ^^^l/^^rVV-^A 
s 1, 3-vp{^;i'-2-7ji^;i/^^^VV'>A, 1, 3-v'^f-;w-2-^ 
>v;v-r ^ iJ^V'j -i^A, i-^i'v;i/-2, 3-v^^;i/-f ^ ^v; 'i'A, 4- 
'>7y-i, 2, s-hv^^ji/^f ^yvu-i^A, s-vry^f^;!--!, 2- 

4-7-fe^;i'-i, 2, 3- h V ^^f-^v-f 5 

A, 3 -T-t-^;l/^^;i/- 1 , 2 - ^;v-f 5 ^VV A, 4 

2, 3-h';^^;^^^^V'';'>A, 4-^h^v-l, 2, 3-V 

Up«^;v-f 5 tj^y; "J^A, 4-j^;i'^;v- 1, 2, 3 - h u ^f';!/^ 5 -i? 
A, 3-'i^;v^ 1 , 2-v^^^;i^^ 5 "^^a, s-tKn^^i/oi. 

^^I'-l, 2-v^-f-;W-r 5 ^VU -^A, Kn:^vxf-;i/- 1, 3-vp« 

5 ^VV^A, N, N' -vp<^;V'^J^vM ^ ^v*y*v A, n, N' -v 

^; 

[0 0 2 3] 

(3)M^^4~3 0Z(i-e-ttm±<7)7-h9ti KDtf'; 5i;x.i7A ; 

1. S-v^f-^Vr hyt Knif; v-'^/A, l, 2, 3 - h ^f^^l^r h 7 
tKneUv-'^A. 1, 2, 3, 4-r h^^^^w-fh^t: Kntfu v^-'t^A 
, 8-pf^;i/-l. 8-v*T^f1fe/^n [5, 4, 0] - 7 >7*-b-'t7 A, 
5->^;V-l, 5-v^r-rtr'>^n [4, 3, 0] -S-V^^-^^A, 4-v 
ry-i, 2, 3-hVp«f-;i^xh7HKatry^i^x.>A, s-vt/p^^^v 

-1, 2-v^Vf-;i'-r hyl: KntfV 5 v^x-^A, 4-T-fe^;i'-l, 2, 3h 
V Kneu ^ y-'^A, 3-T-fe-^;v^^;u-i, 2-vVf^;u 

r h7t Kntf';5v->J7A, 4-^f-;V:^?;V5K+v;>«-?";i/- 1 , 2, 3-hU 
h^t: Koif U 5 v^-'^A, 4-^h^v-l, 2, 3- fVp<f-;i^ 
r h 9 V: Koe'j 5 'y-<>A, 3-p« h^->p{f-;v- 1, 2 -y^f^;VT- h 7 li 
Kneu 5 v-'J'A, 4-li Kn:^vp(f-;v- 1, 2, 3- h ';p«f-;i'T h^li 



tbfE#2 0 0 4-3 0 5 2 0 
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^->^ : 12/ 



[0 0 2 41 

1, 3-vV^;i'-2, 4-^L<{i-2, KotfV < v^'i'A 

*i^^l, 3-v^^;i/-2, 4, (6) -yii Knkf'j ^';;^'t7Ai:^|Bt> 
mT|5|^0^^«:fflv>;|,o ] > 1, 2, 3-h';p«^;l'-2, 4, (6) -vt 
KnifV ^ v-•^7i^, 1, 2, 3, 4-r h7^f-;V'-2, 4, (6)-vt:K 
nev 5>;:^-^7A, 1, 2, 3, 5 -t h 2 , 4, {6)-'J\iVu 

lf5>^^H7A. 8-^5^;v-l, [5, 4, 0] -7, 9 (1 

0) -^>riJ>'yJ^=-^l^. 5-^^;l'-l, 5-i^T-ifvi5^n [4, 3, 0 
] -5, 7 (8) -/•^i;a:-'>A, 2 -->r ^ ^ f-^l'- 1 , 3-5^p<^;V-2 
,4, (6) -i^b Knev 5 3 -T-bf';i'P< f-^V- 1 , 2-i^^^ 

;i'-2, 4, (6) -vt: Knev ^ v:^'!7A, 4-^'f-;l/:^7;V5^'^v^-9^;l/- 
1, 2, 3- h';^f-;l'-2, 4, (6) -yi: Knev ^ v^-t^^A, 4-^h 
^v-1, 2, 3-h';pi^;V-2. 4, (6) ->^b Knev 5>^^'i7A/4 
-t>)V^)V-l, 2, 3- hV:<f'-'V-2, 4, (6) -'>*li Kn ^ v^-'i^ 
A, 3-11 Kd^'>x^;u- 1, 2 ->^p?^;i/-2, 4, (6)-vt:Kneu 
5 A, 2-11 Kn^vxf-;!/- 1, 3 - y^j 2 , 4, (6) -vH 

[0 0 2 5] 

2-i^^^)vr^y-i, 3, 4-h';p<f->'i/-r^yy;^'>A, 2-vx^ 
)V7^y-i, 3, 4- h 5 iJ^vv-'i'-^, 2 -'yj^f-;i'75 y- 1 

, 3-v^^;v-4-J^f-;V'^ 5 ^VV-'i/A, 2 -v^f-;vT^ y- 1 

;V-3, 4-va:.f-;i/^' ^^VU-'i'A, 2 - vxf-;i/T ^ / - 1 , 3, 4-b 
i;xf-;i.>f 5 -.^^^ 2-vp«f-;VT5/-l, 3 ->^p<f-;i'^ 5 ^v; 
-•i^A, 2 -vx^;VT5 y- 1, 3 -i^^f-;H' ^ i5^y'';x.^A, 2-v^xf- 
-(VT^y-l, 3-vJ^f-;V'f ^iS^V^V^-i/A, 1, 5, 6, 7-rb7tKn 



ffiSE^ 2004-3052012 
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^-'J: 13/ 



-1, 2-v?^^;W-2H-^ 5 K [1, 2 a] ^^^y';-'i7A, 1, 5, 6 
, 7-rh7liKnl, 2 2 H- tfU 5 K [ 1 , 2 a] 5^'/'; 
^i^-^A, 1, 2->?^f-;V 2H-tf';^K[l, 2 a] 

$yv'V-'^A^ 2 -vVf-;i/-3-vry ;>«f^;V'- 1 -^^;w-f § ^v'V- 
A 2 - vp« f-;i/T 5 y - 3 - ^ f-ju^ vp< f^;!'- 1 - p« 5 y v; 
^•i/A, 2-vy^;vT5y-3-> h^v^^>'i'-i-y^;V'f ^^^W^-^ 
A, 2-vV^;v7$y-4-'i^;i/^;v-l, s-i^^-^^^P-f ^ ^VU-'i'A, 
2-v^f-;vT^ y-3 -VI Ko^E^vif-;!/- 5 ^-/^)=.^h,^ 2 

^; 

[0 0 2 6] 

(D^*m3 ~3 0 3lfi-etHJJL±(^-f ^ iJ^VU '!7A#^=|-;ft^^T^v'>A ; 

2-vVf-;l'T5y-l, 3, 4- b V ^1^;^^ 5 ^VU 'i'i^> 2-vJ^-^;V 
7 5 7-1, 3, 4- h V 5 -^A, 2-->'J^^;i'75y- 1, 3 

-vV^;V-4-x^;i/^ ^ ^yU>>A, 2--yj:-^;l'7^ y - 1 -><^;i^-3 
, 4-vx^;v^ 5 -^^A, 2-5^if-;i'7^y- 1, 3, 4-hUx^;i/ 

-f^ryu'i'A, 2-v^^;v75 1, 3->^^f-;i^'f 5^W':7A, 2- 

vVf-;V7^ / - 1 -xf-;!/- S-^f-^V^ ^ ^V'U -^A, 2 -vxf^;W7^ y 
-1, 3-vJ^f:;w^ 5 ^J^VV "^^A, 1, 5, 6, 7 -x h ^ Kn- 1 , 2- 
v^y^;l'-2H-^ 5 K [1, 2 a] 'f ^d^VU-^A, 1, 5, 6, 7--rh7 
HKn-l, 2-':^yf-;V-2H-e'; ^ K [1, 2 a] ^ 5 iJ^yv^A, 1, 
5-vfcKn-l, 2-v^yf-;l/-2H-tr'; 5 K- [1, 2 a] A^^V^)^ 
A, 2-vy^;v7^/-3-v'7yy^;i'-i-yf-;i'-f 5yv*V!7A, 2- 
v^y^;i/7 5 /-7-fe^;u- 1, 3-v^^f-;i^^ ^ ^v*'; -i^A, 2-v^f-;v7 
^y-4-p<f-;i/*;i'>^'^v^f-;u-i, 3 -':^;'«f-;V'f ^ ^J^VV^a, 2-v 
>-^;u7^ /-4-^ h^v- 1, 3-v;'<f-;i'^ ^ 'i'A, 2-vp<^;i/ 

-3-*;i'^;v^^;w- i-^f-;i'^^ /vv-^a, 2 - v^^;v75 y-4- 
H Kn^yp«-^;i/- 1, 3-v;»{f^;i'-f ^t^VVi^A^ ; 
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: 14/ 



[0 0 2 71 
=-V^A ; 

2— yp^f-;VT5y-i, 3, 4-h'J>«f-;vT h^iiKnvfi; ^y-'i^A, 

2- vJi^;l/T5 1, 3, 4- h';p«-^;i^-f Kniii; 5 v^-^A, 2 
- yx^^WT ^ / - 1 , 3 - 4 -xf-;i'T h "7 b Kn e V 5 A 
. 2-'yxf-;WT^y-l-p«f-;i'-3, 4-v^xf-;i/T hybKneu ^ vx 
•i^A, 2-^*^^;VT5y-l, S-v^^f-^l/Th^li Kntfi; ^i;xH7A, 2 
-vji-^;k7^ y- 1, 3-v^^;Vr KntfiJ 5 vx-^A, 2-vX'^ 
;WT^y-l, 3-vxf-;i/r by b KaifU 5 v-'^A, 1, 3, 4, 6, 7 
, Kn-l, 2-v^;>i^;v-2H-'1'^ K [1, 2 a] VfU^v- 
-i^A, 1, 3, 4, 6, 7, 8-^^-9-li Kn-1, 2 - v^p? 2 H- If V 

5K[1, 2 a] tfU5'7-'^^i^> 2, 3, 4, 6-xh9bKn-l, 2 

vy^;i'-2 H-lf'; 5 K [1, 2 a] li°';^v-'>A. 2-v^f-;VT^y- 

3- vTy i-p«f-;VTh7V: Kntf'; ^ v-^i^A^ 2-vVf-;vT^ 
y-4-T"bf-;i/- 1, 3-i^-><^;vr h^ii Knifv 5i;-'^A2-yp«^;v 

/-4-p{f';i'*;i'sK^i/p«f-;i/- 1, 3-i^^f-;VT Knev <y 
--^A, 2-vV^;i'T5 y-3-^^;i^*;i/5K#i^^f-;i'- 1-^^;wt h9 
\L Kniii; ^ vx-^A, z-v^f-^WT? y-3-x l - y^^i' 

rh^ii Kneu ^yx'^/A, 2-v^^;V'T5/-4-*;w^>'V- 1, 3-v 

l-p«f-;i/T Kneu ^i^x-^rA, 2-->Vf^;i/r 5 y-4-ii Kn 

1 , 3 -v^f-;i/r Kntf ^ vx.>a^ ; 
[0 0 2 8] 

(D^^iS:4-3 OX{i'etLjit±<^vt: Knt'V 5 v-'irA#|&^;t1-'&^^Txy 
•J'A ; 

2-i^'p«^;l'T5>'-l, 3, 4-b'J^^;V-2, 4 (6) -i^liKuifU 
^^--^A, 2-vxf-;vT5y- 1, 3, 4- h ';^f-;i/-2, 4 (6) ~v 
b Knev ^S^'x^A, 2-v^^f-;i'75/-l-^f-;V'-3, 4-vxf-;v- 
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^-v : 15/ 



2, 4 (6) -vb Kneu 5 i^^-t/A, 2 - vxf-;vr ^ y - 1 - > f-;^- 3 
, 4_vfif-;v-2, 4 (6) -v^li Kn ev 5 A, 2 -V:r.^)Vr ^ >f 
-1, 3, 4-hVa^f-;V-2, 4 (6) -'J\lYu}£^)^V^^2^. 
^;i'T5y-l, 3-'7^f-;i^-2, 4 (6) - vli Kn tfV 5 v^-!? A, 2- 
>;if-;l.T5y- 1, 3-v^f-;P-2, 4 (6) -vH Kn fefV ^ v-'^A, 

2- v'p<^;WT^/-l-x^;l/-3-p«^;W-2, 4 (6) -v^t: Ko t:°V 5 

1, 6, 7, 8-rh7tKn-l, 2 - 2 H-'f 5 K [ 
1, 2 a] Ifi; l, e-'^^HKn-l, 2-v^p{-?^;l/-2H-W' 5 

K [1, 2 a] ev^v-'^i., 1, 2 - vp^f-yl'- 2 H- 

tf'M K [1. 2 a] ifV^v^-'^A, 2-v>f-;i^75 -/-4-v'Ty- 1, 

3- >^^f-;i/-2. 4 (6) -i^H Knifi; 5 vx-^rA, 2 - v^^ ^;l^T 5 y - 

4- 7-t^;i/-l, 3-v^^f-;i'-2, 4 (6) -vli KntfU 5 v--i/A, 2 
->?^^;VT^y-3-T-tf-;w;»«^;v-l-><-^;v-2, 4 (6) -i^b Kn 

5 v:::<>A, 2-v;<^;i'T5 /-3->^;i':*;i/**^v^-?^;i/-i-^^ 
;i'-2, 4 (6) -v^n KDii°'; 2-vV^;i'7^y-4-y h + 

v-1, 3-v^;>«-^;i'-2, 4 (6) - vli Kn eu ^ v^-^ A. 2-v^^^;i/ 
7^ /-4-'-^;i/5;v- 1, 3-v^^;V-2, 4 (6) -i^t KntfV ^ vx 
't'A, 2-vp^-^;i'7^y-3-'-^;v^;i/^^;i/-i-^^;i/-2, 4 (6) - 
v^l: Knev 5 v-'^A, 2 - f-;V7 5 y - 4 - 1 Kn^v^^;u- 1 , 3 
-v?^^;i'-2, 4 (6) -vii Knev ^i^x-i^A^; 
[0 0 2 9] 

(xi)75y7;V3-;w; (7 5 ^ : 1 . OHH?^ : 1 3 ) 

R^ii:2~ 1 2<7)7;u:^/-;v7 5 M^ff^y-. >; 
r ^ - )vr ^ y (*yx^y-;i/7^ *y yy^/^v-;^7 5 
y/^y-;w7 5>, y^jj^^j-yvr^y. h U 7'n/NV-;w7< >'^) ; ci 
ttf><07;i'+;v (^mig:i~4) ttm^f^ [N, N-vf7;i'+;i/-=6y 7;i^*y-;i/ 
75 > (N, N-'7y^;vx^y-;i/7 5 N, N-v'x^;l/x^y-;i/7 5 
^'^) ^ N-7;v^;i'v7;i/:^y-;i/7 5 > (N-pf ^;vv*x^y-;i/7 5 >^ 
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^-'J: 16/ 



[0 0 3 01 

. wmmrnr^yx-^^. #tc«tfit<*47>-=e-7> :s.t>'^i07^yK=£: 

^t^Jj&Jtt7 5>'T'ab'&o 
[0 0 3 1] 

S*ifi'^$tt7t^(7)T?^^^5. ^^tC'^^^lci i?^;r^P<7)^^^K Wmi^miiiX 

mmt Lxi±. WKm^^fi-r. ^m^^nmumi (mm a 9^8^100^ 

mm^in^^m^. ^mM<7)tmit. mmm<DM*Km^\^^x. o. ois 
mr, #{citF* L < fi 2 mfi%mT-e*>So 

[0 0 3 2] 

Vyt^'y K (7;V^ V >'0^^^2 ~ 8 ) mm m^m= 1-10 0). ( 

t^iy7}i^^vy {r)v^uy(7)Rmm-s. m'a-J^= i ~ i o o) 

(^^ic8~2 4) iX-r;!/ [•ty;^x7';>m'i^°UJ^f-^>^'''J3- 
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;v (*'a-S=2 0) WJ:^-T7')>m^^')^i-l^>^')::J-)^ (m^iS=3 0 
) ^] ^ (2fifi-i OiiX(i-etLjjJL±) 7;V'=7-;v (^^ii:2~i o) 

f - 1. > i; r7 - ;i/ , ^ y 9 .> i; > ^ V ;Hf ^ > j3 J: 0? e; 1 1/ ^ > H V ;l/ e ^ 

1 0 0) ^ti (2ii-l OtfXii-etL;:i.±) 7;v=t-;w (^^ic-2-1 0) 1^/^ 

jg=io) v;nf^>3ir>*sK';:*-=^'>x^v>' (^-^^=50) i^:^w-r>m^ 

m'^E=l~10 0) 7)-\y^)\' (^micl~2 2) 7i::^;WJ:.-x;i/. 1 : IM 

'\''>MMvx^y-;i'7 5 y^tx^r)\y^)\/ (;^*^8~2 4) v7;w^;i/ 

(M^i:l~6) 75>:e-^v'K [7'^V;l'y^f-;l'7^ >:t4rvK^] ^tJ^^ 
10 0 3 3] 

7-:i->tt#MitttSiJt tT{i> M5im8~2 4 OR^fb^K^Ji^ ^l-'i^^MXfi'?- 
<0:S [ (jKU) .^^'>xf-i/> (E'^;K=1-1 0 0) 7'>';;vx-r;H^^'^ 
hU-^^A, (jJ^U) :e-^va:^v;/ (*'^af= 1 ~ 1 0 0 ) 9 'J 

^m2^h';'i7A^] , >^^^8~2 4<^m7KmifBmj^;^T;i^:^ 
(.if>;) t^va:f-i/> (m^E=i-ioo) 

hU-^A, (jKV) ^4rvJ::^V> (*'g-jg= 1 ~ 1 0 0 ) 7 U ^I'^m h U ^ 

^/-;w7 5>. (^i^u) (m'a-jt= 1 ~ 1 0 0 ) '^'iymmmL 

*yai^y^;V75 K^liD^>:^ h U -^7 A , ] , j^«^8 ~ 2 4 cO^'fbTK^x;!/?}^ 
[ KT'v;v^>-fe*>;^;i/*>mf- h U -^A^] , ;^^^8 - 2 4 c7)^«m 

(^•V) :^- + vJc:f-lx>' (*'g'Jt= 1 - 1 0 0) 7'i7n^;VJ^^ y-;i'75 K2 

t h V A.. ■VvfftlSaSSfe^^;!'^ >f- h v -^7 A, •\'vMiitJ!3&m-'?-;v3 ->> 

7 v;v- L - i>';i- ^ ^ >m h V ^ / - ;i'7 5 >^ N - v«JKm7 V L 
-^^^i/^j' ^ h U -^A^ "7'^7o>r;^;<■^;^-^-79-:y:^^V'i'A^] ^ 
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^-v^: 18/ 



7^V)^m^:>^i^i^'})m^i^<om'^^ (E'&JS=2--2 0 0) (07)1^ 
[0 0 3 4] 

2-T;v^;i^-N-*;i/sK^v;>{^;i/-N-li Kn^vi^;i/-f 5 ^v'V-'^A 

^ o 

. 0 1 ma:%iii.±imt t < . i 19 izttft L < 0 . 05 M%I^JI±. S^KW-t 

}± 3 Sfi:%JiilTx b < ti 1 m4%mT-e^>-&o 

[0 0 3 51 

o 

jnx.'?>^^> ctte>o^fi{i, we?go«ic^oVT, 0. ooimft%iii± 
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W*t<, X^^tL<itO. 0 5S«%Jil.±, L<{iO. OlES 

10 0 3 6] 

(DT^ma 5 r Jit±. 4 o ■cmTt?*) „ 

> 1 5 0 ~ 5 0 0 m 1 ^M^fi^o mmi^<D^') y^^m^ 
\t. immmiSLi: I. lis- 1 o'i^\z^^LfzmmwL^m\^^xxmmmir^ c 

[0 0 3 7] 

mcmL^^"!^^^^ (Dx\ti^ < . mm^\mm^ \mm^m}i)HY.^m^^K i 
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[0 0 3 81 

^f^iiT'-f X7'l/-ffl*^<^gM¥ffl«Xtcisgffi$tL-&o m\Z^ {P^J:< ti>- 
[0 0 3 9] 

mmm] 

mT> Mmmi,zxy):$i§tmi^h\zumi-^T!)K ^^^ma^Mizx-oxm^ 

to 

[0 0 4 0] 

4^>SK1B ;~m^tm±m) I, 0 0 0 gO:*7Ai;aL/im> 5 0'C3^ 

%o;^^v- (1) i:ntzo 
[0 04 1] 

:ri/-MO. 8g. >^^7jc 1 2 0 m K 1 m 1 =^tt^i^ 5 0 *CT" 1 
0^mWiL<1^WLX%ittfZo ClOffiCr hyJ^h+vvy^^l 4 Om 1 
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i/ViJ'/}ViM^ (No. 2) r-^iiU m^±<D'y'}'^V)l^i^^y-)l^lSLV' 

(2) ^t#fco 

[0 0 4 2] 

M^J3 

mmmitmmizo. i%^>rm-^b v^^Tic^riSi, ooog=^it-f:^->i4 

^^Jil (r-fT'ftVSKlB ;H^'fb^ttM) 1, 0 0 0 gO*7AMt 
^vTf^^ 6 5 1: 5 ^F^m^ L -C V :^ ^#7t o ^zStc^^ipm, HJ^tK • Jftil f3 i: 
•jv'J^jtES 0%o;^y V- (3) ^#/wo 

[0 0 4 3] 
IIMMl 

T'^^^^U-^^-'^-tCX^V*- (1) ^1, 00 Og. 3 0%7>^-77K 
[0 0 4 41 

7'9^^V-^4r-9--tc;^9U- (2) «:1, 0 0 0 g^ 3 0%T>*-T;*C 
mm^33. 5gSAL^ 1 5^F^«^|iLTCMPyn-tXTOM2=^#/io 
[0 0 4 5] 

'fy^^V-^^'^-liZj^yV'- (1) «rl, 0 0 0 g, ^^-iJ-pi^V^^^r 
5>«r40. Og^AU 1 S^S^K^^^tTCMP yn-fe;^OT®?R3 =^#7to 
[0 0 4 6] 

Jtli^^Jl 

'fy^^V-^^^-iz:^y'}- (3) «:1, 0 0 0 g^ 30%7^'*-77fc 
MSr3 3. Sg'SXU 1 5^TOfi2LTCMPyn-b;^OTJtfet4«r#7to 
[0 0 4 7] 

Jt|!^M2 

'fy^i^')-^^'f-izx'7')- (1) ^1, 0 0 0 g, 7Km'fb*V'^A^4 
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[0 0 4 8] 

<nm 1 ; ^^=-^2 0-80 nm<omm<r>mmu^&m^> 
mmm i ~ a Rint^m i ~ 2 x^mmttzCMP -fu^T.mmmm i-sRr/ 
itmms tLx-^mocah 0 tnmcu? 'fU't:7.mmmms s - 2 5 mm 

^^6) ^M^\ ^mU^<D^lr^2 0-8 0 nm, 3 0~7 0 nm, 4 0~6 0 
nm(Dmm(OmmUiSkm (**%) i:. J^;t^*?l!l^^fiCHDF-2 0 0 0'Sr 

[0 0 4 91 

<M2 :&mM^(omM> 

yj^V^'y'yyy (TEOS) - T'yX-^ C V D'^tz J; »5 Mt^m^fbS^M* 1 
5,0 0 0A<^l¥^•eML?tiS@8^>5^->';^>'^'i^^-^^£fflL/co WB 
mmmm^ (MAT-ARW6 8 1M : x^a^-r-fttl^) ^mML. 
7 Kfi^ ICIOOO (0 5 0) K-G r 0 0 V e/S u b a 4 0 0 (nf'-^v 

WJiB#c7)Wg^y KE;f3 5 0 k P a> KHIKiiJt^ 2 5 

r p m. WS^M<7)|llteiijgSr 3 0 r p m. mmWM^^ 2 0 0ml MB 

9^mi^xmmtLfzo 

[0 0 5 0] 

X^mi^^Lt^Z'imtfzt.mm.'^^mt L\^^Xi)^h^-m^^. ^y(^uy^n- 
7'(SH-4 5 0 0 ^^^uy^:^^i^) ^rffiv^r, "^^x/N-^McO&liO?^^ 

[0 0 5 1] 

<M3:¥ffi<b#tt> 

^ H c: tub O C M P y n -b 7> ffi TO t c i *® ca a =1: 1" / >° iJ' - > i 
y^-<r)®fSl^i^*^Toy^:o UtiraXtfi: L-Cti. SKW7-2 (SKWti^) 
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mmi)fmmmmMAT-AR-w6 s im (xAx-^^tt) ^ri^^u mm 

/^••yKI±, ICIOOO (0 5 0) K-G r o o v e/S u b a 4 0 0 (nf- 

wii^<7)W0-^7 vw: 4 0 k p a . mm^ y Kmfe^js.^ 5 s 

r p m. We^^t^EltejiES: 6 0 r p m> mmU^A^ 2 0 0ml ?9Fi6 

. 3f§tctrfltfcW^^^S:fflv\ Wai^«Ji^y KJE:^J 4 0 k P a . m^^y 
Kiatej^Jt* 5 8 r p m. WS^MOH^igJS^ 6 0 r p m, 2 0 

Om 1 mmn^ l 5#T'-^Wii?r^To7to 
[0 0 5 2] 

ra^^(^^^•^->"^7J^/^-?^0. 5%7ym7fc^?£S.t>'0i^>!K4'-Ci < PVA 

tL^^x^-^hm^m^^. ±=^mMwmmL (t/x^^^^/AFT e i o o 

^ 9 ^:^|fil--##<^ 1 / 2 . 12 niin^%<r> l/2^XfZ ^^Ip](^)x vu 

i"^F>£-r^'&tf5oor'f «t«<^. MtTOcoj^igojtT&n 0:9 0, 3 0:7 
0, 4o:60> 50:50. 60:40. 70:3 o:s.t>'9 0 : 1007,^.^ 
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